Mutagenic processing of ethylation damage in mammalian cells: the use of methoxyamine to study apurinic/apyrimidinic site-induced mutagenesis.
The aldehyde reagent methoxyamine is able to interact with apurinic/apyrimidinic sites formed in vivo within cells and displays both an anti-cytotoxic and an antimutagenic activity on N-ethyl-N'-nitro-N-nitrosoguanidine-induced DNA damage in Chinese hamster ovary cells. To clarify the underlying mechanism we have examined the mutational spectra induced by N-ethyl-N'-nitro-N-nitrosoguanidine alone and in the presence of methoxyamine in the hypoxanthine-guanine phosphoribosyltransferase gene of Chinese hamster ovary cells. In both cases all mutations were base pair substitutions, and their distribution among various classes did not differ significantly. Almost 60% were transitions, predominantly GC to AT, and the remaining 40% were transversions, mainly at AT base pairs. The analysis of the proportion of the different types of mutations showed that in the presence of methoxyamine, GC to AT transitions decreased by a factor of 1.8, and AT to CG transversions were reduced by a factor of 13. These data indicate that in mammalian cells the fixation of ethylation damage into mutations occurs by both (a) direct mutagenesis likely driven by O6-ethylguanine adducts and to a minor extent by O4-ethylthymine and (b) apurinic/apyrimidinic site-mediated mutagenesis. These apurinic/apyrimidinic sites are formed during the processing of ethylation at critical sites and are likely to involve O6-ethylguanine and O2-ethylthymine adducts.